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31*1 « nfl ^ *Kg- ^u^a} ^ojcrf_g. 7>^^sig^ ^aI?!^ 

7fl^l- M^^l *tea sflni vfl^-W 3fl€^: *§^$4. 7fl^ 

iflofl TflojE sflE^ ^^tb ^ , ^% ^flTl^H i^l^fe 

3^8^ 7B^# *SW*=K 7fl^^-« *fl^Hr ^ 

*>7l31 *&qSL£. %$ffe °1* ^«fl, ^ uflif^ 
S. 6c 
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^V7l ^th§^ £^ <&£*fl ^ *fl3; ^{Semiconductor 

Device With Self-Aligned Junction Contact Hole And Method Of Fabricating The Same} 

£ la ifl*l £ 8a^r ^*HH <4€- ^1^1 ^2: 

& ^^fl #*1tt l-^^ v # -f ^i^Rr #7fll-§- *U11|-0. 

^^^4, f-^o^., 4311^ A}*1 ^711 ^ ^Z]- ^7111- 
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Id LI 4-§-^4. oH, #*14 Jl^^S]-!- 4*114^r s£ 7 ] lEefl7lAE sfl^o. nl 

^14?!] -§-4^1 =^4 ^:£( over lay accuracy)!- ^°1^ .3-^44. ^-^1 , 

ti>£^14*l^ 4i^/^efl^]^- 443°-^. 3^r*l?14 ^ ^-^(junction 

* ■ 

contact hole)£r #4 €(unit cell)^ 3.7)o\) §4. ojofl o)-^ al-c^l ^-^5] 

H^^^-S 4*114^, #4 3t<3^ ^M ^tl^^r 44*114^ 4^£» ^ 

<7> #7l ^44 7 144^ <H434 57).;^ «VH^7l^l %^oJ<*^ 

^4*Hr d-7}-g-44# ^, ^1-71 tfofl i 71-^-51^ 7}S4S^r 

4 44"§: ^ #44441- H^44. #4^44"|- ^4^4°} ^7l TflojE Bfl 

4 f^^^t ^#4?1^ ^4°J^ ^tr4. #4 

$^;§r 4?r ^4^, 9t>H ^4 ?J4^, ££314^ 3)]^^- tg^*V jf olf- 

44 ^r-B-^-fe 4?fl-& IW. °H, 4?1 >xj)E}£_ ^-71 £j.^o§ 

°J 4 44 7flo)E 2]]^^] cflgfl i=.o. ^ ^.£5. 4^444 «_Vr}. a> 7 ) ^^<tf ^ 

4*°1 ^4*H14 SH^ ^-T", #4 ^44^r ^4 44 TllolE 3)1 

<8> ojs^t XJZJ- £#<j] Aj- 7 ] ^ojcd ^Uj^^ ^- 7 ] tJJoIS sfl4 44 

£4-£-3 4^14^4 f~g-*l. 4344^ wj-^-i; A>-g-*H *1144 *r $14. 444, ^le-1 
$ °fl# 4tHl 4^-4 44 ^ Ir^-S-tt 43^-4 5. IN 4 tr4. 444, 4 el 4 
<i4 4^ SKE*H 444 jl^34# 4*11 4^-31^4 &4. 4^1 t^ll, f-^4 2114 
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A. *H^>, ^-^H 't^^V^ -2.^1^ ^i^- 



<9> iL *Q-x$o] o)^jlx} is}^ 7l#^ ^ XM^t^ ^^Kr 



^4 



*1 %?] ^31*1 ^ #7] nfl^^o^^ sflE^S-H %?) ^<3^# 7^1 



^ if, M^l W-^=L ^lTl^H A oM 
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7fl^S 3^4. °}*, A oM 7fl^ff- $ 



°1^H, 7fl^Jfl- *>7l3f «o^^ ^*Rr ^ °1 



^4 °l y oM3 ^3 ^°1 41H ^4. 



<13> 



$*8, #7j ufl^ ^^-g- *§W7l *H, #7l E^jo} ^ 



<14> a o V 7 | uH^^o^nT-O. #7l ^^^7]- ^ <g tiV^^l^ ^*\] , # 



#71 M3!*l 46.37} 



°H, #7l ^<S4^ ^K^^l ^ -c^-l- # «ii ^#3^ tj-f^U 



^4 



HL*V, #71 nflU^^ j^V 7l# ^ BL^ 4^ 3.^2] ^ ^5l€- 

#sj-4 Sf*V 7l# ^ hJ-^ ^8fl ^#*V ^3^4 Ajin^ 

^.7}.*] #^o] ^Ol ti}5}-2l£l-t}-. 

<15> Aj-7] 7fl^-^-» ^#*Rr ^Itt <>l y oM3 ti o V ^^ OH #71 



' 7fl^Jffe #71 E^]^)^ Aj-tLoll ^Aj^ Aj-7] Pfl^^^5| 3flBi^ #Jf^l #7l 



1020020044223 #^ 2003/3/3 

^^#7] *H, #7] a]:£^7l^l f(well)-§; °l^r ^ Pi a) 

Alf ^£ ^4. iE*V, A>7l t^af Aj- 7l ^ojcd 7 }]^# f- 

<16> AV 7 ] ^ojE sflBj^- t§A^7l ^Ofl AV 7 | 7fl^5l 

<17> fV^, A o V 7 ] ^HM. oflsj^Al^ 71^-g- A>^H , Aj 

^a># i^Hr #^#-E- ^^Hr ?H 4^*1-4. S1*V, Aj-71 1- 

<18> Aj-7l TflojH sflB}^ ^A^}^ ^7^ a o > 7 ] 7fi^l- ^-*fl #7] M 

OJ^ Al-ofl TflojH ll<£^, T^jE iflBi ^ 7fl^§ ^<£<2>- 5fl&i# ^ 

^*Rr ^f-W. olnfl ) Aj.7] ^ojE aV 7 1 ?)} o) E ^^nVol 
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sfl^ ^"71 £31*1 p>^3 ^Edo]] tpfl ^4 ^^-g- 

3. ^€ ^ A o v 7l nfltj ^<£*v sflBi^cf ^ ^Jf^-g- TIME £ ^ sflBi^. ^ 

^*Hr ^7111- b) ^£ 014. 7flo]E afl^o. f-^ Hlfl^- 

^ oflS-S]^ TflojES A>-g-^cf. offiM; J# 7 ] ^jojE f^^ejvg; #^-£3^eH+3j- 

^(0N0)^1 7 A°) 

<20> a o v 7 i ^jojE c^uv ^Bi^ 3.^- ^ ol]^iai(etchback) ^-*fl 

A oM 7fl?W ^Hf^-i: 7>^ ^7] THlojE 51 ^ q 

<21> a o V 7 1 71 #a] 4^] # ^<*H, £ 

E.^1^71- tiVHi^l^ # 7 ) M 31*11- ^^-^^i ^-7) %^^^^r ^#Al7|^ 
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£r ^^-a- 7H^A-i #7l m^J^f- ^\^. £*V, #7l 3^33 7l)^V-- 3^*11 

S-^S] ^^(vacancy)^ f^AS 

#7l %#<8<3 * #7l 3=31*11- 7}$.*]^ 7 fl^«- tflcfl^ ^ojE BflBlol 

d Hfl^ ^ olt}. ojofl, # 7 1 7fl^^fe #71 ofl^^^nV 5Xfl ^ ^ #?1 ^ # 

5.inl;Sl #^o]] ojsfl ^^l}. 5Efh #7l 7lHM 2fl€^l # J i Ll £^ #71 nfl^ >g<£n{- 
311^51 3)#-?-fil- ^o} 7 } ^-cf. #7l ofl^ ^<2^ Bfl^^r ^el^ ^-sj-^, SOG^I ^ ^el 
^hV -ofl^ #13]^ %7}^)9l ?H w}^^>4. #7l ^ ^ 

71 ^°$<% #71 ^ #Ein AVO]^^ 7 fl^J=L 3 Hfl^ ^ 

tll-5j-2l^>7ll^ #71 7l]0lE sflE^^- ^>BllS TflolE , ^1 °1 S £^1^ 5fl 

^ ^ -7fl^§ 3rflEiO_S Ol^^lcl-. #7l 7fl^§ 3fl€-& #7l nfl ^ ^ <£ ^ ^ 

^ 2:^°1 ^o] ti>s3- 2] tc^V, #7l 71HE ^tSafl^. AV7] Til 

3)1^1^71- afl^lf ^ ^14. 

°H ^M, #7l TflolE c^nV 5||Bi ^ #7] 7 fl 3g sjj ^ 

Tfl^lM #7_HI<£^ * TflolS #«. nxj ^^oj ^ Hfl ^ € ^ ol^. 0 ] e ^ ^jojE 3)1 

f-#3°-^ «1*1^ v\]5L€\$\ 711 A>-g-^4. ol§ °\i$\ t #71 TflolE #?J-^ 

<£nV£ A>^0V_;g^nV_A>^nVol ^ c ) ti}^*] , A> 7 1 7l] °1 S. #^- 2fl^^ 
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*r sa^-aeU #<a*HMl £ ^4 4 A <H *r *M fl*fl *fl 

^s]<H*lfe ?H4. H^t-ofl &°H, % £ ¥*Hfe 7l^>7l 

3H4. 4# % 7]& Aj-ofl ^^O^i- zl 

*fl T i -t- 51 

<26> £ la ifl*l £ 8a, £ lb tfl*l £ 8b ^ H lc tfl^l £ 8c^ 44 1^4 4^ 

*i <sl ^Ajojlo]] tt(-^ aVE*)l 4*14 ^2: 4^-§: 444^r ^j^iE-t, ^^^H* 4 4 

4 £1^1 4". o]^ t 5L lb 44 £ 8b^ £ la 44 £ 8a^l I-I '* 44 iL44^ 4^ 

it 44^4. 

<27> .51 la, £ lb 4 51 lcl- 451*11 4^(10) 44 £€*1 4^^4-§r 

4 ^, 4* 314444 i^^HH #4 «VH^7l^r(10)# 2*#44£ 4^7114 m^i 

*1 4iaLl-(20)# ^$4-. o] ^ , a o v 7 ] h^i^I n>^3#(20)^r 44 a}^-^ 
4 44 M#4 4-£47l4(10)# 44^0-^4, #^^^(10a)# ^44^ S 31*1(15) 
1- 3^4.. °H, 44 H3]*1(15)tt 44 «>.£4 44(10) 44 ^£U, 44 e^q 

*1(15)4 444tT E^Uj Pl-A 3t (20)ol] ^gfl -^44 yJ^OEjol ^A^Ef(H lc 



1020020044223 #^ 2003/3/3 



<28> AV 7 | E^l^l u>aal-(20)^: *H1^ 3flJE ^ 5)^^-2.5. °1 

7} 4^3L 5)^4£ zl^SLS- ?H 4^44. 

<29> Aj- 7 j E ^1^1 (15) f$$£. ^ o. Alz].o} ^0.3. .^Al^ ^o] 

^(mold)^ 4-§-£4. °H1 ty?) S^^l 4^3-l-(20)i2l ^1^ #7] ^4r 7]} 

olS 3)]^oj ^ojl- ^*14. 44^, A o V 7] m^l^l 4^Sl-(20)^ ^ ^ofl 

<so> £ 2a, ,£ 2b ^ £ 2c-* ^*>^, #7l £31*1 4^^1"(20H ^*fl ^ 

^ A o V 7l M 31*1(15)1: *fl-Hr ^*i<24(30)^ #7} "fl^^^^(30)^ 

^^Rr 431^ #7] H 31*1 (15)1" iftfe l>£^7l^; Aj-ofl A o V 7 j 7^oj^ £ AV 7 | _E 

3l*l(15)S *fl-ffe ^<?14t ^ , ^7] J=3l*l n>^ai-i-(20)^ W?M 

nfl44 *1<£4# ^144^ #31 « ^4^4. #7l tffl^^OO) ^^-g- 

^ 3g44 ^14 44 7l^]^ «^pK chemical mechanical polishing, CMP) 7l# 

^ A oM SM(15)# ^-f^ ^7] H3l*l 4^H!-(20)4 ^14 4 

^r4. ' 

<31> A o V 7l S ^1^1 (15) ^Aj^ ^*1 A]4 f-A o V^O. S ^^oj-s. o|^-^l ol 

4^ A]z]-o) tij-i^ A>-g-*Vcf. Olofl 44, #71 £31*] (15)51 xflSHfe- #4^H S]*l 

44 4^4 ^ 514. olal^ 44 tiVH^l^l^ ^Al7]fe 4 

4°1 Ej , *14f*>7l ^4 <I^^ Dl 444fe ?J01 4t^*>4. ^7l 1^"^ 
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£ $7] ofl^^^^(30)-g- 1W>7] ^7} M 31*1 (15)^1 xfl^ofl f^S^CE. 2B£] 

6)# ^*Rr m€*l l-frS* ?H H>^2j^>4. 

<32> oH C^H, ^71 ^^^^^"(30)^ %^\7\ *H,'tf7l 2=^1*1 ^Aj-^ul-( 6 ) o] 

^€ te^l 71^31 ^i^^Tll g^r ^KN^t ^*Kr 53 °1 W}^^. % 

^(30)^- 2B^] 7)# A oM eW4(7)£r -§^-§- #<8 

4^-3 ^ ir^f- 4>7] e ^1^1 (is) ifl^^- -f-sfl #7] a} £ ^ 7 l 

^•(10)^S f-f-tfRr ^-i- ^1^7] ^ #^5]-o]cf. 4eM, ^"71 4°1M(7)^ Sh£ 

$^*Hr 4^*r4. 

^^4. 4 #3 *>7)]tt ^^^^^-(30)^- ^^5. ^*Kr31, 

nVol 4 A T-§-€ ^5. &4. 4 V 7l <M4£ 3*4 714V ^ £ H ^ rjtg^ aj- 

^ 4-8-*H ^ $a^, ^71 ^5^4^ 3^ 7}^ ^4 JEEfe o\)jj]^A)^ s$ 

# 7l^ir 4~§-*H ^^f" *r $14. ^4, #£:*fl#*14 j^H^N 4*fl, $7] 

S 31*1(15) ^ #4 ^ojo=i £ ^ ^ Dfl ^^ 7)o11 ^ ^ o_ # 

3 4 (aspect ratio)!- 7\4 ^S. &4. °] , -# 7 j ^314(15) ^ #4 ^<^-§- ? 
£*Kr 4^444. 43$ 42- Tj-?-, 44 °fl^^^4(30)^- 4# 

£tt4. 4 4^ 443$: 44 = 314(15)4 S0G4 iEfe ^4 

s p||31^a1^^ ^f-Jls*) av 7 ] 7^cg^<y| x>-^ A l^ ^, ^-^91 
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4^ 4-§-4 4^ #^£.3. 4H4 *fl-Hr 4^-1- 4-§-3:4. °H, -*7l 

^ 444(30)^ #4 Eiffl^ClS) 4 a #^4 afl^SlJl, #71 J=3!*l 4 

±3.(20)^ #7l ^^^(lOa) #°fl Bfl^4. 44^ ofl ^ ^ a] 

4tt ^Tflfe #4 E ^1*1(15)4 SHMM 44^- 4^44 #4 4^4 71^(10)^1 

^#471^ #3it- 3 ^44 451 44. 

<34> a 3a, £ 3b 4 5E 3c# %^44, #71 e^I o}^£L(20) 4 44 ofl^ ^<£nv 

(30)# sflE^^H, 44 %#^^(10a)^r 7^4^ 7fl^(40)# ^4*Rr S 

31*1 uj-^iii 3^(25) 4 ^fl ^ 444 3fl4(35)# ^444. o]ofl 44, 44 e^i^i n > 
i3 2fli£(25)£ 4^*flSl 2.°^ 7 ].^^^ #4 il;444(10a) #oll Hfl4€4. 

<35> #71 ^J«§ 7 fl^W-(40)^ #71 %#^^(10a)^ #44°1 2#4 «H44, 44 E 

31*1 4^3.(20) 4 #7l n)l^ 444(30)^- 444 44f-_os*| ^^^4. 4 "A, 44 

#7l m€*l p>^3.(20) 4 #7l oil^ ^^[^(30)^1 ^44 44 

44451^-, ¥ 41^1 ^H«fl #4 4^4^ 44 44 31441- 4-g-^Rr 4°1 

4444. °H1 44, #7l #4^ 7 fl^f(40)4 SHf^£ #7l E^l^(15) #«-oii^ # 

71 «-#^4d0a)4 4444 tfl4 ^ ^-oii- 4^4. 44, ei!447l- #4 ?f- 
4#(20, 30H tfltfl 4s 4€- 44 7>4 44 7 fl^f(40)4 4^ 

4 447} 4*114 £^ 47l 44 -§-^4 4^1 S4-M s44tt 7 A°] 44344. 

<36> OV^ ^*J. 7fl ^w (40 )- #7l % # <3 ( 10a) ^ ^- 7 | e^] 

*1(15)4 #^# s.^ 7>^4 s -£^- ^444. °H 44, 44 4^ 444 ^114(35)^ 
^ 4^44 4£r #^-^(35a)# 44 5Hr, 4 .a^t 4fe S4^r ^444. 44 



i 

* 
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^ A o v ^-^(35a)^ #7} M^^l(15) W<*H A oM 7fl^f(40)£] 

<37> #7] 7fl^Y(40)« ^^}7) *H a o V 7 ) tiV£^7l #(H>H €( 

£^1^1 ^*>7l ^ ^oj ^§-§. Dl 7^A)^ ^ ol^. Aj. 7 l ^ 

^^■l- W ^ °1» *}^}7) W$ ^ "fl, 

< 38 > £ 4 a) £ 4b ^ £ 4c* #^>^, A o V 7l 7fl^(40)2] t^e ^ 

<>H(50)S- 

<39> a o V 7 ] TflolE ^s|lo]Ai(50)l- ^^Rr #7^ ^-71 ^ ^ 7fl^(40)7> # 

ti}£^7l^r(10)^l Cfl^fl ^EflA^ £^ Alzq- EflA^l- A>-g-^H, #7l TflolE. 

<«> £ 5a, £ 5b ^ £ 5c» ^S^i, <#7] TflojE ^*\] o) a] (50)7} #7l 

^ 7fl^4(40)l- *D^& 7]]olM 3fl€(60)# ^^*Vcf. ^-71 7flolS 341 €(60)^8: 

7llo]E ^^nV( 62 ) ; 7]|o]S jc^o}- 3flEi(63) ^ 7fl^ 3|] E} (65) ilS. ^ S) ^ 
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■ 

<42> #7] T^E ^^^"(62)^ ^7} 7fl^(40)» f-tfl ^#S]^r ^71 

%^°j^(10a)i: ^SH^O-S^ ^s)^ ^s|o] ^o] ta>^^>cf. aj- 7 ] 7fl 

ojE 3^)Bi(63)# ^*Rr #7^ ^-71 TflojE aj<a*q-(62)<>l «VE*H7l# 

^l^l ^"71 ^J«§ 7fl^(40)l- 7fl^ TflolE ^, OH- £i£ A|Z}-<5)- 

^Tjll- if-*Vcf. oH, ^-7] A1Z| A G V 7l ^olE £#nl- ^(63)^1 ^" J i L 

A]Z}- %-%&/&7] nf ^ H 3flBi(25), ^7) nfl^ ^<£n]- S)]Bl(35) ^ ^7] 7\] 

g]e ^3llblA-l(50)o11 cfl<5fl A|e«^^- ^ AlzV A]-g-^.a| ^A]^^. 

A oM ^4 f-^ iE^ Alz]-^ wj-rt o_ S aJa]^ ^ 014. ojofl 

^7] ^ ^4 AjAl5}7] ^M], $7) 7flo)E E^nVo] Aj-tL^-g. 5g Bj-Jrj- 

^^-i: ^ AjA]^- ^S. 9X^. A o V 7l TflojE c^cV 2fl^(63)-^ ^BjlS 3 #^1 4 

<43> Aj-7) 7fl3g 2^(65)-^ #7l E^l^l p]- i£L SflE}(25H ^4 ^ ^gr # 

5. ^^-0-5. ^<5:Rr %°} 4^*1^-4. ^71 7fl^g 2fl€(65)^ ^7) TflojE £ 

#4 5flei(63)# ti>£^l7l^- ^o\] ^^Kg; ig^^j. .f ( a o > 7 ] e^i^i 

^^(25)01 nfl44 Aj-7] 7 fl^4^r ^4*H ^^W. tt}-5}, ^oM 

7H^g 5fl^(65)^r ( A ^^t!- ?A*]^ ^7} TflojE ^2flol7-1(50)a.Cf S Oj n>f- 

^-^r, ^7] TllojE £ ^nV 3)1^(63)^ ^Hl ^^^4- ^71 ^ ^ ^4 ^^^r 



f 
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<44> ^g, SgflX] pll£e| ^oj) TlHH 5flBi^ ^o. j a o V 7 1 7)| o] _E E ^nV sfl 

*tl(63) ^ #7l 7fl 3fl^(65) ^HHlfe TlHB ^ 711 #^ ^fl^°l 

el *g#€ °H, #7l 711 olS f^Hi^^r *}sllS ^S)^ ^rS)-^- 

^sl^ ^^ev-^&l^ #^(0N0)°-5- ^#^}fe w>^-3i^cf. aj- 7 ] Tlloie 

#-^ 2fi€^r tfl^ ^Sl^ ^ ^elAfol^ 7^0) w}eJ-^ 

°1 ^-r-, #7} 7)1 °1 H 5L#^ V 2fl^(63)^ -^Bl#O.S ol^xl^ ^o] 

<45> a o V 7 ] ^olM. ^Hi^ ^ #7l TflolE AVJf afl^^- aV 7 ] 

TllolE c^nV 3flEi( 6 3)^ if-^-fe ti>£^l7l^r^l #1*1611 A o V 7 l TljolE ^Ti^nKg. 3. 
i^T^Tll ^Tlll; ^^-^rq-. ol*, # 7 | TllolE ^Ti^^^ol aJ- 7 | ^ 

^ 7fl^(40)# *fl-<Mr TllolM #4jL £#^M" °l* f #7] TflolE aV*. £ # 

^ ^ A o v 7 i p>^ 3 3fl^(25)ti4 ^ # J f 1 3# £tt Tllois #^- 

^ ^ #7] 7fl^S sflEi(65)^ ^ ^#41" ^"W. 0 1^, # 

X 

*H 4s]- a o v 7 i ^ *fl€(65)# 
<46> £ 6a, £ 6b ^ Sl 6cl- #7l p}i3 sfl^(25)# aflTlsH, Aj- 

71 Tllols 3fl^(60) <$<&2\ %#<^(10a)^- ^#7,171^ ^<>J<3 711^(77)1- ^#*V 

£h AV 7] ^31*1 4^3 Sfl€(25)* ^7H^ #7] nfl^ ^^n| 3)1^(35), #71 

TllPlE i5Ho]A^(50) ^ Aj-7l te^l7l^-(10)^ll CPU #4 #^#^ £fe ^7]- £lH2l# 
A>-g-^H #71 afl?1 <yAVo. Alz|ofl^ Af^-^ ^ ol 

tbdl, Ti^l Aj4^ aj-^ol A>.g ^! ^£ olcf Aj-71 ^jolE c^nl- 3llBl(63)^ # 
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7) £31*1 n}./,.-i 3flH(25) <*|zJ-& W ^ elHsH c}]«fl ^4 ^ #^3. 

°1^°1^! #7] 7fl^ 2flH(65) ^ tII^e i5lloiA^(50)ofl o^fl i-e^>oicf. olofl 4 



<47> a o V 7 1 7fl I H L (77)# 3^, >y-7l 7flo|E 3)1^(60) 5? A o V ?l TflolE 



^ *^^^(10a) 



^1 ^.^(72)# ^^4. 



<48> 



oVAl ^^tb 3*1^, #?1 £31*1 v\£i3. sfl€(25)£r 52. 6 <M2.3,, 



°1 # 7 ] ^^cd 7fl^(77) <^1 31 #^31 2-°<M- 4*^1, 



^^(72)^ ^A\z\%*\ 5L<dr^ 6A . 5E*h e 



31*1 *fl^(25)£ *H1^ ^Sl^ ^ ^Hl§ 33^-nVO.^ ^#5^ 

34", A o V 7l #3^£ 7fl^(77) ^*<HH ^71 



3*1 



^(72) *g^-g- ^tb °1£ ^ ^H^iLS A}-g- 



<49> 



£ 7a, £ 7b 



7c# ^S^S, ^7l 711^(77)5] ^ofl 7 fl^«- ^ 



*ll o H(70)l- ^#tVt}. ^7} 7fl^p- Jf ^^1^1^ (70) ^ ^"71 7fl o]e aj]E}(60)# n>^3^ 
Jl^iE o]^. ^oj ^^o. ^aI^H, ^7] ^^(lOaHl -H^S. 



(74)-t- ^^W. #7l jl^S. 



<^(74)-& #71 aJ^E. ^^(72)4 * 



LDD( lightly doped drain) ^2:21 31M§^-§- ^W^K 



<50> #7l 7fl^ ^3illolA4(70)^ ^2j-nV > ^gj^. A]-Jr). 



3. AV^rlnV t-C 
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31*1 p>ia 3fl € (25)31 #3-^1 , °1 ^51^ 7fl^ 

^ ^lol^(70)# ^, ^-71 

^(lOa)-l: i^#Alflcf. 

<51> JE^, Aj- 7 j ^jjL ^01^(70)1- <g^^7l ^71 7H^(77)^ 

31*1 p>^a sfl^(25)# ^t]^ °l-§-*rfe ?M «HH*M, ^71 7fl 

^(77)1- %^ * Afl-^ °i-e-t ^51 #7l 

7fl^(77)^ ^^fiS^ , ^Mr ^ ^ ^ 

544. 

<52> £ 8a, £ 8b ^ £ 8c* #^>^, A oM 7fl^- (70)7> #7l 

7^^(77)* *H-ffe ^ #&|li(80)l- *|^th 

<53> #7) SBfl #^3.(80)^ E]Ef^-, e]bJ-^-, IH^It? ^ ^e] 



31 £*H3 f^-t f^H *M3E. *r7H ^tri}. i£?h *11- 



w 0 >^o.^ s^Mtf ^(chemical vapor deposition, CVD) 7l£ i£fe #s]7]^- # 
^ v (physical vapor deposition, PVD) 7)^ ^-0} a}-§-^ ^ ojtj-. o]§ ^ *H1*1 

^, A o V 7] 7^^- i2)lo]A^|(70)7l- ti}£^7l^r Aj^ofl ^"71 7fl^^-(77)l- 

*fl-Hi7 ^ #ein s^-g: Aj-7] Hj-^i-^ 7>-g-^>c^ ^Aj^ oi^, # 7 i 

H ^l^H A o V 7l nfl^ 3fl^(35)^ ojnfl, Aj-71 

MA W 71741^ 7l## Af-g-^H 5}°1 H>^*m. 
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<54> • ^7) §U] #eiZL(80)l- ^§44 4 iH^oll tH*H 

A^xV 7 )^ol A>-g-^ ^£ oluf. ojufl, a o > 7 ) ^Bfl ^e^(80)7> *§44fe 
^oM 7fl^(77)ofl ^*fl 4^344. 444, #71 Pfl^ 444 jfl ^ 

(35) ^ #4 7fl^-4 ^4 o 14(70m o)°-is}^ ^7} ^ tslrLl:(80)^ °14*14 

3-f , 4^- ^ #e^zil-(80) 4°H1 44( s hort)£- #^44 &44. 

<55> ol^*V 4 U o V ^# 4-^4, 44 ^4°J^ 7fl^^-(77)l- 4 3- 4^- 

A>o]^ Al^ Aj^^-g- ol-g-^H ^44. 0 14 e t] 44 4^^ °14t ^-f , 4"4 'h 

^cei 7fl^f(77)^ A o v 7l 7flols 3fl^(60)^] 4*11 7}7l A^( se lf-aligned)^cf. ^1^1 . 

44, 44 4"§-44 4^ $L$^2) ^flfe 3)^44 ^ 44. 

i 

2^4, 4^ W 0 V«j^ 4^-4, 44 7fl^-Jf(77)fe *K44 3-44 #»1 5] 

<H , 44 ^H14 «H9*Rr 4£^ (rounding) 44 4 ZL^j nfs 7 fl^-S] if 4^ 

^]7> ^ 44. 

<56> E9r^ 4^ 4444 44°}H trf=. 4^4 4*11- 444^ A>Al£oltq-. 

<57> . £ 91- ^ojo^ E ^1^(15)7> 4^4 44(10)^ ^A^ojo^ofl 

tffl444. 47l E^*i(i5)oi qi«^ ^i^ E^i^i 4444(6) ^ 4°H(7)5. 

444. 471 e^^i 4444(6) * 471 4°H(7)tt 44 4sl^ 444 ^ 
4444 44^44. 
<58> Aj-7i 4°1H(7)7> *§44 471 Ji3Ui(i5)Tr i.Ai-§el4^ ^4^r 4fe 4^ 44 
4 2fl4(35)o.^ ^^144. o)o\) nj.^ A o v 7 j p fl ^ ^o^ni- sfl4(35)-& 44^- 4444 7 A 
o) ai-Bj-3144. 4^14, 47l m^^l(i5)7> 44^- 444^-^ *ll^44 44£ 
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T^HM 3fl^(60)^l W^l€4. °H, ^"71 TflolB. 4^(60)^ *Pf^£r #7l %^ « 
5] ^o. ^olol4. ^ ( AJ-7) Tfl^E 4^(60)^- ^-7] ^^^11 ^ 

7l ^o]E 2flEl(60)-£- ^>3jlS T^H^ ^^n]-( 6 2) T TflojE E ^nl- 3^(63) ^ 7fl 

^ 311^(65)^-5. ^^4. ^71 Tflols. *l<*|tq-(62)£r ^-7] M ^ ^ ^ 

^ #3-^ ^o] tl|.^-3]^l-l4. Aj-7l ^c^E c^nV S)]^ (63)^7 ^ ^ ^ 

1- 1-^5 ol^o^^ ojufl, A o > 7 ) ^nVofl^ tgi^(W), 

S^ v £(Co) ^M(Cu) #7] 7fl^ sflH(65)^r #7] ofl^^^nl- afl Bi 

(35)4 5)-^H ^(chemical composition)^ #^3. 53 °1 

4. °H, ^-71 nfl^^ sfl^(35)^ s|^-Jf^ ^7} 711 °]£ 511^(60)^] A o Vj f4 ^ 

^o)c] 740] y^^tf. olofl ^1-71 *fl^ f sfl^(35)^ °l:£SRr TflojE sfl 

E d(60)l-# ^^H^ #7i^<^^^ ^vcK 

<60> ^-71 ufl^^^^- 3fl^(35)^r #7) £31*1(15) ^--r-°fl ^^^£-5, #71 M ^ ^ ^ 

£*1 A oM TflojE ^(60)21- A o V 7l ffl^^^B]- 3fl^(35) 4°H^r # 

71 #^<3^£ ^#^7]^ 3^-<g^ 7fl^^-(77)7l- ^€4. ^, 4 V 7l 7fl^ 

(77) ^7} 7)]°}^ Bfl^-^(60)^] 7>7l ^islcf. o)o\] ^ <*] 7 fl^^(77) 
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^ ^(vacancy) <>1 4. 71^-^(77)^ °}*]^ ^A^} 3.°M7) 

n^], if-^fe sflE^ b}^^ 

^ 4= 9X^. $7} -MS. 7fl^^ 2-^el7> tq^>o]^ 7fl^^ 

<6i> 7fl^(77)fe #eizi(80)^ ^^^14. °H, A o V 7] 

#e1ZL(80)4 ^7} Tllole 2^(60) Alo]^ ^ 7 ]^ ^ tfl) ^ ^cg<*} 7fl ^*L 

(77)^1 if^Hlfe 7fl^ ^no)A\(70)7\ afl^^x^. ^ ai| ^&|zl(80)^ ^£]-S-(Si), 
^i^KW),, E]^(Ti), ^2)- E^^(TiN) ^ w(Al) %7\ 

*1 #1H4. °H, ^7] ^Bl^ £^*Br JE^ 

^b^^c]-. #7] 7fl^-f ^ ^1 °1 ( 70 ) ^ ^s|-4, ^e] 

<62>. ^7) 7 fl^f(77) oj-eflo} SH^^H^ <g<*j(72) 5? 

1-^1- °J^(74)ol LDD o^^tt ^^-^J^ol ufl^l^cf. 5E*b, %7] Tfl^S zfl 

E^(60)^ ^^ofl^ 7j]o]E i^o]A^|(50)7> ti]]x]^Cf. A o V 7 | TjlojH i5|lo]A^(50)fe #7l 
4 3] 3.0^ ^o] ti^Xj^Cf. Ojofl nj-aj-, Aj. 7 ) Tfl o]H BflEi (60)6fl 

93 -^-4 MS^f. 
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<63> OH, $7] TllojE J4|^(60)^r ffl^SHH Aj-g-I^ Tfl E sfl^^ ^£ 

TlH^ f ^^B]- ^ TflolJE AVW. 3^ sfl^o] d tifl^ Sa^. ^7] TflojM 

f^^^ -M-^MJe)^ ^sH-^*^ ^sKHONO)^. oi^^^. ^o] 

*}&Zlf>\r\. ojnfl, Aj- 7 ] TllolE A^-^o^nV^ ^jojE Aj-« ^ ^ #7] 7 fl3§ 

<64> £ ^ofl A^S. 41- l-^-i" A}o]^ Alz| AjEfl^-g- O^^H 7fl 

<65> SE^, £ t^^j tcfsig, ^ojcd yfl^-fe Tfl^E ^7l^^£]^A^ 3]^-^ 

n £-£4. 4^M, 4^ (rounding) 4# 7^4-^ ^ £-*f|^ 

3^3-^-. =L ^4, o|3r -H^^HS 4^ ^ 9XA. 



( 
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1] 



A o V 7l 7fl^ X-1H TllolH afli^ fg^^ E^; 

#7[ S^^l ^3 ^T^H ^-71%^^^^ iL#Al7l^ 7fl^ 

2] 

711 l *oHl 

#7} m^l ^-7i pfl^^^^Hl ^14 -id^-i- ^ f-^s. 
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3] 

4 1 %H1 9X°]*\, 

[Ut 1 ^ 4] 

^i i %hi 5a°H, 

#7l £31*11- ^^*>7l ^tb ol« 0 i-^ Aizvo} ^ o.s. ^l^Kr ^ 

^ 1 %H) 5a°H, 

%7] £31^ ^tf^ e^UI AV5]-e|^- cf^l; ^ 

#71 £31*1 AVsj-nV^ a^fe ^>£^7l^- ^lu)S||. ^#§Kr ^^1- b] 

*>£^1 ^l^l ^12: fHJ. 
[^T^ 6] 

^1 5 %H1 , 

^1^1 2112: w o Vtf. 

*H 5 * 0 H1 5U<H*I, 
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^ . 

8] 

*ll l *M 

^^^^^ ^^Kr #7)}^ 

[^*o V 10] 

A ^y] ^H^A^r 5^ g£^ ^ 3.^ ^ « 0 V^^ -f-^fl «§^*V ^ ^g- 

^ ^-Sj- 71^- £E^r ofl 5E| a| £ uV^-g- -fsfl ^el^-S]" Al^sl 

*l7}xl l;^o] ^j^- m^o.^ £}ir til£^l ^lS « 0 >^ . 

[^^--f 11] 
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12] • 

*fl 1 %H1 SloH, 

13] 

*l] 1 %H1 

^71 7fl^Jfl; ^^^>7l ^oll, Aj- 7 j al£^l7l^ofl H(well)# ^^^7) ^ 

IUt 1 ^ 14] 

*fl 1 *<H &<>H, 

[^^%1 15] 
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[^D* 16] 

*fl 15 %H1 $X°]x\, 

17] 

^ l *cMl &<>\*\, 

18] 

17 %H1 5a *H>H , 

19] 

A oM ^ fe^f ^ ^ ^ ^^EflA]^ 7 ]## 7>H-*H, ^ 
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20] 

21] 

-8-71. 7flo]E ^o^o] ^7) #3S*8 7fl^S] S>Jf- *fl4-Tr Tfl^H 

^-7] TflolE t^nv ^Bio] av 7 i yfl^Jf^ ^ 4^ 

22] 

*ll 21 *M $1<H-H , ■ 
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[^U" 23] 

*fl 21 &<>H, 

<$7]. TflolS £ ^n| sfl^o. tj.^^ ^ej^PV W ^BV# ^7M^ 

24] 

*fl 21 *oHl &<>H, 

l^tt 25] 

afl 21 9X^^, 
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26] 

4 25 &<>H, 

#7l 7\)<>}£- f^^^ ^IbW^-^^MONO)^ ^ ^ 
xfl #*|«>1 A)2i « 0 >^. 

27] 

25 %H1 ^^H, 

#7l TllojE #JjL nxjDV^ ^ ^^A>o]c^ 

£r ^ ^^SLS. #*lS] ^ 

28] 

*fl 21 ^Hl &<>H, 

#7l 7])olE sflrgo. i^]^. 

7\}o}^ S.^^r H^Rr ^1; ^ 

#71 TlHJi c^nvo^ #Jf ^ol # 7 ] £^tg 7fl^iLCf afl^ , # 7 1 7\)°] 

— H^^M: ^ ^^Rr ^7111- if-^1-^ tiV£^l #*1^ ^ 

t 

29] . ' 

*fl 1 %H1 &<>H ( 

#7] TllolE afle^ a o v 7 1 rrqlt xl v}^EL stfEH t|]*fl ^lz}- ^H]^ 
^ ^^5. sH- wl5Lxfl #^$1 . 
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30] 

71^ 7fl^f« T^Kr nfllfj aj^^ jfjj^. ^ 

^7] ^"t^ 1 * 7fl S.#3 vacancy)^ ^ ^£^1 

I ^-T 't 31] 

30 1H1 5a 

^71 !<£^ SflBl^ 41^-^ #5^, S0G nl- ^ ^el^^l- ^ofl^ AjBM^ 2jojc 

&7}x]9l ^3^5. #51*11 #*]. 
[^^32] 

*)1 30 *<M1 ' 

^7l #^J<3 % A cM M^l^l- 7^1^ 7fl^ tflofl Bfl^S)'-^ 711 o]E 

3fl€# 3 S-^tW, #71 #^ 7fl^fe A oM nfl^^<an sfl^i £ A cM #&|ZL 
33] 

*fl 32 %H1 5U°H, 

#71 TllolE sflE^ #Jf^£ #71 nfl^ ^o^nV 3^0} ^ ^p^V ^ ^ 
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34] 

*i| 32 %H1 Sd^i, 

#7l T^E sfll^ TljojE ^<gnV ( 71] o] E 2]] £] ^ 7))^ 5Efl 

[3t"8" 35] 

*ll 34 * 0 H1 SU^H, 

#7) « sfl^^- #7] nfl^^^^l #^°J 3# 43 

36] 

^1 32 %H1 

37] 

*fl 34 5^*1, 

4>7l 711 °1S ^ ^ ^7l 7fl ^ 3)1 ^ *}°H^ 

38] 

^ 37 %H1 $a*H, 
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*1. 



I^lj- 39] 

*ll 37 %H) &°)*\, 

<#7] 7])o)E. f-Q%9*^-& ^7} TIMS Aj-tL £ ^ sfl^o} ^.g. stfl <g;£*L 

[^H- 40] 

*ll 34 %H1 &°H, 

tiHs 5L#^ Bfl^ 4^3 ^ f^H ^°15L *>7> 

l%7-*<t 41] 

4 30 %H] &<>H, 

42] 

*il 30 
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